An essential tryptophan of Escherichia coli DnaA protein functions in oligomerization at the E. coli replication origin.
In the initiation of bacterial DNA replication, DnaA protein recruits DnaB helicase to the chromosomal origin, oriC, leading to the assemble of the replication fork machinery at this site. Because a region near the N terminus of DnaA is required for self-oligomerization and the loading of DnaB helicase at oriC, we asked if these functions are separable or interdependent by substituting many conserved amino acids in this region with alanine to identify essential residues. We show that alanine substitutions of leucine 3, phenylalanine 46, and leucine 62 do not affect DnaA function in initiation. In contrast, we find on characterization of a mutant DnaA that tryptophan 6 is essential for DnaA function because its substitution by alanine abrogates self-oligomerization, resulting in the failure to load DnaB at oriC. These results indicate that DnaA bound to oriC forms a specific oligomeric structure, which is required to load DnaB helicase.